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7. REGULATIONS AND ADVISORIES

The World Health Organization classified nickel compounds as Group 1 carcinogens (human

carcinogens) and metallic nickel as a Group 2B carcinogen (possible human carcinogen) (IARC

1990). In an attempt to reduce the prevalence of nickel sensitivity, the European Union has passed

a directive to restrict the use of nickel beginning in February 1996 (Delescluse and Dinet 1994).

The directive forbids the use of nickel in objects introduced into pierced ears and other parts of the

human body during epithelialization of the wound. It forbids the use of nickel in products placed

in direct and prolonged contact with the skin (e.g., earrings, watches, clothing accessories). The use

of nickel is also forbidden in accessories that are plated with another metal, except if the plating is

strong enough to restrict liberation of nickel to less than 0.5 µg/cm2/week during a normal use of

2 years.

In this profile, a chronic-duration inhalation MRL of 2x10-4 mg nickel/m3 has been derived based

on a NOAEL of 0.03 mg nickel/m3 as nickel sulfate that was identified in a 2-year study of nickel

sulfate in rats (NTP 1996c). Chronic active inflammation of the lungs was observed at ≥0.06 mg

nickel/m3. The inflammation was described as follows: multifocal, minimal-to-mild accumulations

of macrophages, and neutrophils and cell debris within alveolar spaces. The prevalence of lung

fibrosis was also significantly increased at ≥0.06 mg nickel/m3. This chronic-duration inhalation

MRL should also be protective of intermediate-duration exposure.

National and state guidelines and regulations regarding exposure to nickel and its compounds are

summarized in Table 7-l. The EPA considers nickel refinery dust and nickel subsulfide as class A

carcinogens, and therefore an inhalation unit risk has been determined. The unit risk of 4.8x10-4

per (µg/m3) (IRIS 1996) is based on human epidemiology data showing an increased risk of lung

and nasal cancers in refinery workers exposed to nickel refinery dust that was principally nickel

subsulfide (Chovil et al. 1981; Enterline and Marsh 1982; Magnus et al. 1982). Concentrations of

2x10-4, 2x10-5, and 2x10-6 mg/m3 are associated with risk levels of 1 in 10,000, 1 in 100,000, and

1 in l,000,000, respectively (IRIS 1996). DHHS considers nickel and nickel compounds as

reasonably anticipated to be carcinogens (DHHS 1994).
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The oral reference dose (RfD) for nickel is 0.02 mg/kg/day (IRIS 1996). The RfD is based on the

5-mg-nickel/kg/day NOAEL identified in the Ambrose et al. (1976) 2-year study in rats. The effect

level in this study was 50 mgfkglday, a dose associated with changes in body and organ weights.

The RfD was calculated using an uncertainty factor of 300 (10 for interspecies extrapolation, 10 to

protect sensitive individuals, and 3 to account for inadequacies in reproductive studies) (Ambrose et

al. 1976; RTI 1988a, 1988b). EPA (IRIS 1996) states that the RfD is at a level that will not

sensitize individuals to nickel, but that it may not protect individuals who are already sensitized to

nickel.

The EPA maximum contaminant level (MCL) for nickel of 0.1 mg/L has been remanded (EPA

1995a). This action was the result of a lawsuit filed by the Nickel Development Institute and other

industry parties regarding the methodology for determining the MCL. EPA agreed to remand the

MCL because it did not fully address in the public record industries’ comments pertaining to the

methodology for deriving the MCL for nickel.

Nickel and its compounds are regulated by the Clean Water Effluent Guidelines for the following

industrial point sources: the manufacturing of iron, steel, nonferrous metals, and batteries; timber

products processing; electroplating; metal finishing; ore and mineral mining; paving and roofmg;

paint and ink formulating; porcelain enameling; copper forming; nonferrous metal forming; and

industries that use, process, or manufacture organic and inorganic chemicals, gum and wood, and

carbon black (EPA 1988).






